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Specification 

1. Title of the Device Joint Structure of Electrode Group 

5 2. Scope of Claim for Utility Model Registration 

A joint structure of an electrode group, characterized in that, in a joint structure 
of an electrode group for joining a mounting body in which a semiconductor element is 
mounted on a TAB tape to another electrode group, an overhang portion of a TAB tape 
extends outside an electrode group in a portion joined with the electrode group. 

10 

3. Detailed Description of the Device 
[Field of Industrial Application] 

The present device relates to a structure for joining electrode groups of a 
mounting body having a large number of electrodes (electrode group) to each other in a 
15 mounting body such as a display panel utilizing liquid crystal or EL. 

[Prior Art) 

A conventional structure is described using a display panel as an example with 
reference to FIGS. 2 to 5. Mounting of a driver IC 1 on a liquid crystal display panel 
20 is performed on a TAB tape 2 by a known method, a TAB (Tape Automated Bonding) 
method as shown in FIG 2, and it is joined by a known joining agent 3 as shown in FIG 

4. Here, the joining agent 3 has been put into practical use such as solder or an 
anisotropic conductive adhesive. Recently, an embodiment of an insulating adhesive 
(for example, a UV curing adhesive, a thermosetting adhesive, or an instant adhesive) 

25 has been reported (The Technical Report of The Proceeding of The Institute of 
Electronics and Communication Engineers Vol. 85, No. 35 (1986.3)). This is based on 
an idea of stabilizing contact conduction between electrode groups with an adhesive. 

Another method is to mount the driver IC 1 on a printed board 4 by wire 
bonding as shown in FIG 3 and to join with a flexible printed wiring board 6 as shown 

30 in FIG 5 by a similar method to that described above. 
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[Problems to be Solved by the Device] 

Recently, machinery for displaying characters or images by using a display 
panel which applies liquid crystal or EL has been rapidly increasing. This is because 
5 of nothing else that these display panels have excellent characteristics of having hidden 
potential for thin thickness and low price. However, it is necessary to increase the 
number of what is called a scanning line formed in these display panels, in the case of 
realizing sharper image or higher definition. Increasing the number of a scanning line 
also proportionately increases the number of a driver electrode of the display panel. 
10 The increase in the number of a driver electrode leads to increase also in the number of 
a driver IC for driving the display panel. 

Therefore, a joint point of a driver IC and a display panel inevitably increases 
and a pitch of a joint electrode group becomes narrow. Then, reliability on joint 
decreases, and furthermore, effect on mounting cost becomes large, which becomes a 
15 barrier to practical application from a standpoint of improvement in performance of a 
liquid crystal display panel or the like. 

The following is found as a major factor by examining a factor which prevents 
improvement in performance of a display panel according to a conventional method. 
It is found that that is because thermal expansivity of an organic film 8 used in the 
20 flexible printed wiring board 6 or a TAB (Tape Automated Bonding) tape 2 used for 
joint is significantly different from that of electrode glass 9 used in a display panel. A 
coefficient of thermal expansion of the electrode glass 9 is etc = 4.0 x 10" 6 and that of 
the organic film 8 is ctf = 2.2 x 10" 5 . Since the coefficients differ by one digit, thermal 
stress applied on an electric joint portion is heavy and is far beyond withstandable stress 
25 for a structure in which conduction is made by mere contact. Moreover, a joint pitch is 
made narrow to improve performance and contact area per line is made small. 

The present device is to significantly relieve the thermal stress and drastically 
improve reliability characteristics. 

30 [Means to Solve the Problem] 
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The present device is a joint structure of an electrode group, characterized in 
that, in a joint structure for joining a mounting body in which a semiconductor element 
is mounted on the TAB tape 2 to another electrode group, the overhang portion 15 is 
extended from the TAB tape 2 outside the electrode group in a joined portion with the 
5 electrode group to relieve thermal stress. 

[Operation] 

Operation is analyzed in detail using an anisotropic conductive adhesive and is 
described. 

In the case of using an anisotropic conductive adhesive, joint with the electrode 
glass 9 of a display panel is performed by a thermocompression method. However, as 
described above, the coefficient of thermal expansion of the organic film 8 such as 
polyimide in the TAB tape 2 is significantly different from that of the electrode glass 9 
such as soda glass or quartz glass. Therefore, distortion is already generated in 
15 thermocompression. The distortion remains in a joint portion as remaining stress even 
after joint to decrease reliability. As for the remaining stress, the maximum stress to 
be applied to the joint portion is calculated using a model sample by a finite element 
method. A result thereof is shown in FIG 6. 

It is found that there is a great difference depending on a thickness of the 
20 organic film 8 in the TAB tape 2 and that a thinner organic film 8 has smaller remaining 
stress. At the same time, it can be supposed that remaining stress on the joint portion 
is extremely small when there is no organic film 8. It is conceivable that stress similar 
thereto is further applied in heating or cooling. 

It is also examined how reliability of joint resistance to the electrode glass 9 
25 changes depending on a thickness of the organic film 8. A test is performed by a heat 
cycle test, and a thickness of the organic film 8 is set 75n and 25u„ What is denoted 
by 0 ja in FIG 7 is the above describe overhang, detail of which is shown in FIG 1. 
The film 8 used in the TAB tape 2 is 125 u, in thickness. A result thereof is shown in 
FIG 7. 

30 As can be seen from FIG 7, the organic film 8 having a thickness of 0 \i (the 
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overhang, that is, a state in which a joint electrode 11 protrudes from the organic film 8) 
has the steadiest joint resistance. It is found that an overhang structure is the best 
structure. 

Next, it is examined how much the overhang structure and another structure 
5 can withstand stress or are resistible. As an evaluation method, bending stress is 
applied to the joint portion to generate distortion. A flexible printed substrate in which 
a glass-epoxy copper-clad laminate having a thickness of 1.6 mm is entirely plated with 
gold and is then plated with tin is joined to the overhang TAB tape 2 with an 
anisostropic conductive adhesive 10. As shown in FIG 8, pressure is applied to 
10 provide distortion for the joint portion of the glass-epoxy and the TAB tape 2 and the 
flexible printed board 6. Change in joint resistance at an A point is observed and the 
amount of distortion is measured when the joint resistance increases tenfold or more 
compared to the beginning (open). A result thereof is as shown in FIG 8 In FIG 8, 
the organic film 8 having a thickness of 25 \i and that of 0 \i (overhang) include "open" 
15 of joint resistance due to bending break of glass-epoxy; therefore, values of open 
distortion are close to each other. However, it is conceivable that the larger the break 
distortion of glass-epoxy is, the more significant the difference between 25 \i and the 
overhang is. 

As for the bending stress, stress on the joint portion is relieved owing to 
20 bending of the joint electrode 11 on a side of the TAB tape 2 in the case of the overhang 
structure as shown in FIGS. 15 and 16. FIGS. 15 and 16 are sketch diagrams of a 
sample. 

The narrower a joint pitch is, the larger an effect of relieving stress is. (This is 
because the joint electrode 11 is narrowed and bending strength is weakened.) Refer to 
25 FIG 16. 

A plane distance between the electrode glass 9 and the organic film 8 (A in FIG 
15 and B in FIG 16) has an important role in relieving stress. The distance is largely 
related to a thickness and a width of the joint electrode 11. When the joint electrode 11 
is wide, the distance is to be long, and when it is narrow, the distance may be short. In 
30 the case of a TAB tape that is copper foil having a thickness of 35 m A and B of 0.5 mm 
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or more causes 



almost no problem and can secure reliability. 



[Embodiment] 

Next, an embodiment is described. An electrode 12 (ref. FIG 1) over a 
5 electrode glass 9 of a liquid crystal display panel is made of ITO. A film thickness 
thereof is approximately 500 A (may substantially be from 100 A to 5000 A), and sheet 

resistance is approximately 500 Q . 

On the other hand, a TAB tape 2 to which a driver IC 1 is bonded by an inner 
lead is a polyimide (Kapton) film having a thickness of 125 u as an organic film 8 and a 
10 copper foil pattern having a thickness of 35 u, whose surface is plated with tin to be 0.5 
H in thickness. A joint electrode 11 that is an extending portion of the copper foil 
pattern is to be an overhang and protrudes on a left end side of the above-described film 
8inFIGl. 

Next, a procedure is briefly described with reference to FIG 9. First, dust and 
15 dirt are cleaned in each joint portion in the electrode portion of the overhang portion of 
the TAB and in the electrode portion of the electrode glass 9. A sheet anisotropic 
conductive adhesive 10 is attached to an electrode 12 over the electrode glass 9 by 
rolling or press, or is applied. Then, the joint electrode 11 of the TAB tape 2 is aligned 
to the electrode 12. After alignment, pressure bonding is performed by a heating tool 
20 16 on which non-bonding treatment is performed. As shown in FIG 1, the heating tool 
16 directly presses the joint electrode 11 from above. Since a lower face of the 
electrode glass 9 is placed on a tool receiver, the joint electrode 11 is strongly pressed 
against the adhesive 10. Then, a metal particle (large quantity) mixed in the adhesive 
10 transforms or cuts into the lower face of the joint electrode 11. Therefore, electric 

25 joint is secured. 

Next, it is pressed out after enough time for the anisotropic conductive 
adhesive 10 to flow. After it is pressed out, strong bonding is completed with natural 
cooling. 

It was examined to plate a surface of the joint electrode 11 with solder or gold 
30 in addition to tin, but a result thereof was similar. There were a method for bonding 
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on a side of the electrode glass 9 and a method for bonding on a side of the TAB tape 2 
to bond the anisotropic conductive adhesive 10, but results in both cases were similar. 

Further, a joint pitch of each electrode was examined in three cases of 0.3 
mm, 0.25 mm, and 0.19 mm, which resulted in a similar tendency. 

5 A panel module is made as a sample to have an overhang structure in a joint 

portion with a panel 7, using the TAB tape 2 of a polyimide film of 125 \i. Then, 
reliability thereof was evaluated by a reliability test with change in joint resistance, 
results of which are shown in FIGS. 10 to 13. 

Note that, in FIG 1, an end of each joint electrode 11 is provided with an edge 

10 portion 8a of the film 8 to couple each joint electrode. The edge portion 8a may be 
coupled to the film 8 (right end side in FIG 1) through a side, or may be separated to be 
a separated body. The edge portion 8a is arranged on a plane off the adhesive 10. 
FIG 15 and FIG 16 show an overhang portion 15, and the lower end thereof is not 
provided with the edge portion 8a as shown in FIG 1; however, a joint electrode 11 may 

15 be extended downward and the edge portion 8a of the film 8 may be formed at the lower 
end thereof. In that case, the edge portion 8a may be coupled to the film 8 thereover 
on both sides, or may be separated. In this case, the 8a is formed below the adhesive 
10 so as not to overlap planarly. 

20 [Effect of Device] 

A conventional method can withstand only approximately 100 cycles (in the 

form of a module) in a reliability test, for example, a thermal test, but reliability as a 

panel module is drastically improved to be able to withstand up to 300 cycles that is 

three times the conventional one. 
25 FIG 14 shows a comparison of joint resistance between a conventional method 

and a method according to the present device. As can be seen therefrom, there is an 

evident difference. 

If further description is added on the difference between the conventional 
method and the present device in FG 14, the joint electrode 11 is pressed directly by a 
30 pressure bonding tool in the present device. Whereas, there is the organic film 8 
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between the joint electrode 11 and the pressure bonding tool in the conventional 
method; therefore, a conductive particle in the anisotropic conductive adhesive 10 is not 
deformed since sufficient pressure is not applied thereto. According to the method of 
the present device, it is sufficiently deformed. A distance between electrode glass 9 
5 and the joint electrode 11 is narrowed, for example, 4 fi or less. Further, making it 4 \i 
or less contributes to improvement in joint reliability. 

4. Brief Description of Drawing 

FIG 1 A diagram of an electrode joint structure using TAB of the present 

10 device. 

FIGS. 2 to 5 Diagrams of a joint structure showing a conventional technique. 

FIGS. 6 to 8 Explanatory diagram of operation to the present device. 

FIG 9 A diagram showing a procedure of an embodiment of the present 

device. 

15 FIGS, 10 to 12 Diagrams showing reliability characteristics of the present 

device. 

FIG 13 An explanatory diagram of reliability on a module using the present 

device. 

FIG 14 A diagram showing an example of reliability comparison between the 
20 present device and a conventional method. 

FIGS. 15 and 16 Diagrams showing a state of stress relaxation in the present 

device. 

1 Driver IC 

25 2 TAB tape 

3 joining agent 

4 Printed board 

5 Bonding wire 

6 Flexible printed wiring board 
30 7 Panel 
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8 Organic film (film) 

9 Electrode glass 

10 Anisotropic conductive adhesive 

11 Joint electrode 
5 12 Electrode 

13 Molding agent 

14 Copper pattern 

15 Overhang portion 
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